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Introduction
Endoscopic biopsy specimens of the duodenum were considered inadequate vs. full-thickness 147 biopsies for differentiating IBD from lymphoma in one study (Evans et al., 2006) . However, 148 endoscopic assessment of the duodenum was limited to 50% of the cats, and mucosal biopsy was 149 performed blindly (with only three specimens obtained per cat) in 8/22 (28%) of the cats.
150
Because none of the cats in this study had endoscopic biopsy of the ileum performed, malignant 151 infiltrates in this organ could only be confirmed in full-thickness specimens obtained by 152 laparoscopy, which could have biased the results and over-interpreted the diagnostic value of 153 full-thickness vs. endoscopic mucosal biopsy for feline lymphoma. In another study, the 154 probability of diagnosing alimentary lymphoma was greatest in cats undergoing laparotomy with 155 multi-organ biopsy from all segments of the intestine and the mesenteric lymph nodes 156 (Kleinschmidt et al., 2010) . Importantly, comparative data describing endoscopic biopsy results
157
from the different intestinal segments in the cats of this study was not provided.
159
To summarize, different clinical situations dictate a preference for surgical vs. (Baez et al., 1999) .
167
Laparoscopy is another option for obtaining full-thickness samples from different sections of the 168 intestine (Webb, 2008) .
'When it is best to perform upper GI endoscopy, lower GI endoscopy or both upper and lower GI

endoscopy procedures in a veterinary patient?'
172
Salient GI signs help to localize the disease and inform the clinician regarding which 173 organs should be examined (Table 1) . Gastroscopy is usually performed in conjunction with 174 esophagoscopy and duodenoscopy, and is considered more sensitive than barium contrast studies intestinal lymphangiectasia (Garcia-Sancho et al., 2011; Larson et al., 2012) . These same 211 endoscopic variables (e.g., granularity, friability, ulcer/erosions, mass) have been associated with 212 the severity of clinical (GI) signs ( Jergens et al., 2003a, b; Allenspach et al., 2007; Garcia-213 Sancho et al., 2007; Heilmann et al., 2012; Heilmann et al., 2014) , evidence of mucosal healing 214 (Allenspach et al., 2007; Garcia-Sancho et al., 2007) , histopathologic interpretation ( Roth et al., 1990a; Jergens et al., 1992; Allenspach et al., 2007; Garcia-Sancho et al., 2007; Larson et al., 216 2012), and prognostic outcome (Allenspach et al., 2007) in separate clinical trials.
218
We have observed, as described in humans, that the observer variation for graded 219 characteristics (e.g., mucosal hyperemia -is it pale, pink, or red?) is high, while that for 220 discontinuous variables (i.e., presence or absence of erosions) is generally low (Baron et al., 221 1964) . The discrepancy between mucosal hyperemia and the presence of histopathologic 222 abnormalities in dogs with chronic enteropathy has been previously reported (Roth et al., 1990a) .
223
Operator experience plays an important role in endoscopic mucosal assessment; novice 224 endoscopists more likely to miss mucosal lesions or misinterpret normal vs. abnormal mucosa 225 (Roth et al., 1990a; Slovak et al., 2014) .
227
New advanced imaging techniques, including magnification endoscopy, dye-based and 228 dye-less chromoendoscopy, and endomicroscopy, provide real-time insights into the 229 ultrastructural assessment of mucosal inflammation and dysplasia in humans (Rath et al., 2015) . Fig. 2 ; Woods et al., 1999; Mansell and Willard, 2003; Padda et al., 2003) . There is off. The duodenum is typically the most difficult organ to obtain good tissue samples from because of the difficulty in positioning the endoscopic forceps perpendicular (90°) to the mucosa.
285
Larger dogs may also have a thicker duodenal mucosa, which makes it difficult to obtain full-286 thickness of the mucosa. Use of an endoscope that allows 2.8 mm forceps is crucial in larger 287 dogs. Good quality duodenal biopsies occasionally leave behind an opaque base in the mucosal 288 defect, indicating the procurement of full-thickness mucosa down to the muscularis mucosa ( Fig.   289 3). Ileal biopsies can provide a diagnosis that is unavailable from duodenal biopsies (especially cytologic specimens obtained by biopsy 'imprints' (rather than smears) onto glass slides often 373 yield excellent quality specimens for diagnostic review (Fig. 8) silver techniques (e.g., Gomori's methanamine silver stain). Bacteria can be assessed in PAS or (Fig. 10) . (Fig. 11) . 
520
These discordant results might be partially explained by differences in operator experience in 521 detecting mucosal lesions of inflammation. The use of a simple endoscopic activity score based 522 on qualitative criteria (e.g., friability, granularity, erosions, and lymphatic dilatation) has been 523 recently validated in dogs with histopathologic IBD (Table 6 ; Slovak et al., 2015) . Step Instructions 1 Slice a firm cucumber as thinly as possible, avoiding seed areas 2 Place cucumber slices in 95% ethanol for 3 days; change ethanol daily 3
Then store the cucumber slices in 95% ethanol in a refrigerator 4
Remove endoscopic specimen from forceps and place on cumber slice in cassette. Do not allow the cucumber slices to dry out completely as specimens adhere less well to dry cucumber 5
Place cucumber-cassette unit into formalin container and submit to laboratory Table 6 . Qualitative assessment of mucosal appearance for endoscopic activity (Slovak et al., 
